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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for recovering a polycarbonate resin having 
physical properties enough to be a molding material from a disk-shaped information recording 
medium waste. 

SOLUTION: In a method for recovering a polycarbonate resin by separating and removing a thin 
laminated film from a disk-shaped information recording medium prepared by forming the thin 
film on a polycarbonate resin substrate, the thin film is separated and removed by crushing the 
recording medium and bringing the crushed medium into contact with a halogen-free solvent or 
a supercritical medium, and the resultant polycarbonate resin powder is subjected to solid 
phase polymerization to give a polycarbonate resin having a viscosity average mol.wt. of 16,000 
or higher. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recycle approach of the disk-like information record medium characterize by to 
perform solid state polymerization and to consider as with a viscosity average molecular weight 
of 1 6,000 or more polycarbonate resin by using the obtained polycarbonate-resin powder as a 
raw material after carrying out the separation removal of the laminating thin film by grinding this 
disk-like information record medium, and making halogen a non-containing solvent or, and a 
supercritical medium contact in the approach of carrying out separation removal of this thin film, 
and collecting polycarbonate resin from the disk-like information record medium which come to 
prepare a laminating thin film on the substrate made of polycarbonate resin. 
[Claim 2] The recycle approach of a disk-like information record medium according to claim 1 
that a disk-like information record medium is a disk-like information record medium with which 
the laminating thin film which consists of a pigment layer, reflective film, and a protective layer 
was prepared on the substrate made of polycarbonate resin. 

[Claim 3] The recycle approach of a disk-like information record medium according to claim 1 
that a disk-like information record medium is a disk-like information record medium with which 
the laminating thin film which consists of a derivative layer, record film, reflective film, and a 
protective layer was prepared on the substrate made of polycarbonate resin. 
[Claim 4] The recycle approach of the disk-like information record medium according to claim 1 
to 3 performed while irradiating a supersonic wave at this grinding object after grinding a disk- 
like information record medium for separation removal of a laminating thin film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detaded Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art of the discarded disk -like information 
record medium. After coOectinf substrates from the discarded disk-like information record 
medium in more detail, it is related with the approach of collecting as polycarbonate resin with 
which rant-molecule quantification of the resin of a substrate was carried out and physical 
properties were unproved. 
[0002] 

[Description of the Prior Art) Since high density record is possMe for disk-lie information 
record media, such as an optical disk, they are broadly used for record of music, an image, and 
various information. The compact disk which the laminating thin film which consists of a pigment 
layer, reflective film, and a protective layer is prepared on the substrate made of polycarbonate 
resin, and it comes to build, and the magneto-op tic-recording disk with which it comes to 
prepare iho laminating thin film which consists of a derivative layer, record film, reflective film, 
and a protective layer on the substrate made of porycarbortete resin are used for this disk-like 
information record medium in targe quantities. 

[0003] And although the disposal according [ the trash of a these disk-Eke information record 
medium ] to incineration etc. to after recovery has been made, the approach of recycling these 
is examined in consideration of the effect on natural environment For example, in JP.7- 
207059A JP.7-207060A and JP.7-316280A although the approach of disassembling the 
polycarbonate resin of a substrate and collecting as bisphenols of a raw material is proposed 
after grinding the trash of a diskHfco information record medium and carrying out separation 
removal of the laminating thin film part on a substrate, by this approach, there is a problem that 
there are many routing counters to recovery and cost also increases. 

[0004] Moreover, in JP.7-256639A although the method of collecting polycarbonate resin by 
carrying out grinding processing of the magneto- optic -re cor ding disk in an alkali water solution, 
and carrying out separation removal of the laminating thin film part from a substrate is propose, 
since what has molecular weight lower than the common polycarbonate resei for shaping 
materials is use. the polycarbonate resin for magneto- optic-recording disks has the difficulty 
that the pfpose for spending of the collected polycarbonate resin is limit. Moreover, in JP.8- 
142054 A although the approach of blending with the common polycarbonate resin for shaping 
materials, and usaig it as shaping material is proposed without carrying out separation removal of 
the laminating thin film part from the grinding object of disk-like information record-medium 
trash, in points, such as the physical properties of the shaping material, and a mold-goods 
appearance, there is a difficulty that the purpose for spending is limited. Furthermore, in JP.I I- 
152371 A after dissolving polycarbonate resin trash, such as a dropping object from a making 
machine, and a disk-like information record medium, in a cadormeted-hydrocarbon solvent and 
removing the insoluble matter, the nonsorvent of e polycarbonate was added to the solution and 
the approach of collecting solid polycarbonates is proposed. However, there is a difficulty that a 
making machine is corroded by the chlorinated hydrocarbon which remains in the collected 
polycarbonate from using the chlorinated hydrocarbon for a solvent in this case. 
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hydroxyphenyl) methane. 1 and 1 -screw (4-hydroxyphenyi) ethane. 2. and 2-screw (4-hydroxy- 
3-methylphenyl) propane. Screw (4-hydroxyphenyl) alkanes. such as 2 and 2-screw (4-hydroxy - 
3. 5-tfmethylpheny!) propane. 1. and 1 -screw (4-hydroxyphenyl) cyclohexane. a screw (4- 
hydroxyphenyl) sutfone. etc. are used Moreover, as a carbonate precursor, a phosgene, the 
dihaloformate of diphenyl carbonate and a cfihydric phenol, etc. are used Furthermore, on the 
occasion of manufacture of this polycarbonate resin, the polycarbonate resin of 14.000-16.000 
within the limits is used for the shaping material of a substrate for viscosity average molecular 
weight using the catalyst the molecular weight modifier, etc. 

[001 1] And what the laminating thin film prepared on this polycarbonate resin substrate changed 
with gestatten of an information record medium, for example, prepared the reflective film and a 
protective layer on the substrate, and the thing which carried out the laminating of a pigment 
layer, the reflective film, and the protective layer, and constituted them on the substrate are 
used. Organic compounds, such as cyanine dye. are used for this pigment layer, and aluminum is 
used as reflective film. Moreover, ultraviolet-rays hardening resin, such as acrylic resin, is used 
for the protective layer. And in the magneto-optic-recording disk, on the substrate, the 
laminating of the thin film of the derivative film of a silicon system, the record film of a terbium 
alloy, and the aluminum metallic reflection fibn is carried out and it is constituted. Even if it is 
trash of the disk-like information record medium constituted by preparing tho laminating thin film 
of which [ these ] gestalt it can consider as the object of the recycle approach of this invention. 

[0012] Next in carrying out separation removal of tho laminating thin film from tho substrate of a 
these disk-Ike information record medium, beforehand, after grinding that disk-like information 
record medium in a 2-20mm grinding object preferably the average dimension of 1-50mm, 
separation removal of this thin film is carried out by contacting this (rinding object to halogen a 
non-containing solvent or. and a supercritical medium. Since K comes to exfofiate from a 
substrate when coloring matter is eluted from the amputation stump section of the pigment layer 
which the separation from the substrate of this thin film in the separation removal process of a 
subsequent laminating thtn film exposed to the fracturo surface of a disk-like information record 
medium, the average dimension of the grinding object of this disk-Eke information record medium 
is set to 1-50mm for making the moderate fracture surface appear. It is because the energy 
which separation removal of this thin fifcn from a substrate comes to take long duration to as the 
average dimension of this grinding object is 50mm or more, and that grinding takes this dimension 
for being referred to as loss than 1mm increases. 

[0013] Wet grinding is desirable although dry grinding or wet grinding may be used for grinding 
here. What is necessary is to just be based on common devices, such as a hammer crusher, a 
jaw crasher, a hammer mill, a cutter mill, a feather mill, and a turbo mill, as a grinder. Moreover, 
what is necessary is for 0-50 degrees C of temperature at the time of this grinding to be 20-25 
decrees C preferably, and just to make grinding time amount into 1 minute - 7 minutes preferably 
for 10 seconds to 10 minutes. 

[0014] And although the grinding object of this disk-like information record medium is contacted 
to halogen a non-containing solvent or. and a supercritical medium and separation removal of the 
laminating thin film is carried out from a substrate As halogen a non-containing solvent used 
here, for example Water, methyl alcohol. Ceflosofve Solvents, such as alcohols solvent 1. such as 
ethyl alcohol, isopropyl alcohol, and n-butyl alcohol. 2 -ethylene oSol; glycerol: methyl ceBosorve. 
and ethylcellosolve; 4-hydroxy-2-butanone. Ketones, such as HIDONOKJSHI ketones; acetones, 
such as 2-hydroxy-2-methyf-3-butanone and diacetone alcohol, and a methyl ethyl ketone: 
ethers solvents, such as a tetrahydrofuran. are mentioned as a suitable thing. Moreover, the 
medium of supercritical conditions, such as a carbon dioxide, is mentioned as a supercritical 
medium. 

[0015] It can carry out as a desirable approach in the case of carrying out separation removal of 
the lamina ung thin film of the grinding object of this disk-like information record medium from a 
substrato. irradiating a supersonic wave at this grinding object The energy density which it is 
desirable that it is the range of 24-28kHz as for the frequency of this supersonic wavo. and is 
produced by supersonic vibration is 0.5 W/cm2. Considering as the above is desirable. Moreover. 



[0005] Since it was such, development of the approach of collecting as polycarbonate resin 
which has sufficient physical properties to use for a shaping material was desired rather than the 
trash of a disk Eke information record medium. 
[0008] 

[ProbtemU) to be Solved by the Invention] This invention aims at offering the approach of 
collecting as polycarbonate resin which has sufficient physical properties to use for a shaping 
material from the trash of a disk-tike information record medium. 
[0007] 

[Means for Solving the Problem] In the approach of carrying out separation removal of this thin 
ftTm. and collecting polycarbonate resin from the <fisk-fike information record medium which 
comes to prepare the laminating thin film section on the substrate made of polycarbonate resin 
as a result of repeating examination variously, in order that this invention person may solve the 
above-mentioned technical problem After carrying out separation removal of the laminating thin 
film by grinding this disk-tike information record medium and making halogen a norr-ccnUirahg 
solvent or. and a supercritical medium contact Based on a header and these knowledge, it came 
to complete this invention for the ebrfity of the above-mentioned purpose to be attained by 
performing solid state polymerization and considering as with a viscosity average molecular 
weight of 16.000 or more polycarbonate resin by using the obtained polycarbonate resin powder 
as a raw material. 

[0008] That is. the sunrnary of this invention is as foOows. 

(1) The recycle approach of the disk-Eke information record medium characterize by to perform 
solid state polymerization and to consider as with a viscosity average molecular weight of 16.000 
or mora polycarbonate resin by use the obtained polycarbonate-resin powder as a raw material 
after carry out the separation removal of the laminating thin film by grind this disk-Eke 
information record medium, and make halogen a norr- contain solvent or. and a supercritical 
medium contact m the approach of carry out separation removal of this thin film, and coDect 
polycarbonate resin from the disk-Eke information record medium which come to prepare a 
laminating thin film on a polycarbonate— resin substrate. 

(2} The recycle approach of a disk-Eke information record medium given in the above (1) whose 
disk-Eke information record medium is a disk-Eke information record medium with which the 
laminating thin film which consists of a pigment layer, reflective film, and a protective layer was 
prepared on the polycarbonate resin substrate. 

(3) The recycle approach of a disk-like information record medium given in the above (I) whose 
disk-tike information record medium is a disk-tike information record medium with which the 
laminating thin film which consists of a derivative layer, record film, reflective film, and a 
protective layer was prepared on the polycarbonate resin substrate. 

(4) The recycle approach of a disk-tike information record medium given in either of 
aforementioned (1) - (3) performed white are dieting a supersonic wave at this grinding object 
after grinding a disk-Eke information record medium for separation removal of a laminating thin 
film. 

[0009] 

[Embodiment of the Invention] In the approach of this invention carrying out separation removal 
of this thin film from the disk-Eke information record medium which comes to prepare a 
laminating thin film on a polycarbonate resin substrate, and collecting polycarbonate resin After 
carrying out separation removal of the laminating thin fikrt by grinding this disk-Ike information 
record medium and making halogen a non-containing solvent or. and a supercritical medium 
contact It is the recycle approach of the disk-like information record medium characterized by 
performing sofid state polymerization and considering as with a viscosity average molecular 
weight of 16,000 or more polycarbonate resin by using the obtained polycarbonate resin powder 
as a raw material. 

[0010] The polycarbonate resin currently used as a substrate of a these disk-like information 
record medium is usually manufactured by making these react with a solution method or 
scorrfication using a dfcydric phenol and a carbonate precursor. As this dihydric phenol, although 
various compounds are used For example. 2 and 2-screw (4-hy<froxyphenyl) propane, screw C4- 
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as a medium at the time of the exposure of this supersonic wave, the above-mentioned halogen 
non-containing solvents, such as water, an alcohols solvent ketones, and an others solvent are 
used suitably. F u rt h ermore, if it adds a surfactant in using water, the ridge after the 
reattachment prevention to the substrate of tho reflective film or processing can be performed 
effectively. 

[0016] After doing in this way and, carrying out separation removal of the laminating thin film 
more nearly next than a disk-like information record medium, it collects as polycarbonate resin 
which has the physical properties which can be used as a shaping material of a common 
fabrication article by carrying out soEd state polymerization, using the powder of the obtained 
polycarbonate resin substrate as a raw material, and considering as with a viscosity average 
molecular weight of 16.000 or more polycarbonate resin. 

[0017] In the solid-state-polymerization process which uses this polycarbonato resin powder as 
a raw material, first crystallization processing of polycarbonate resin powder is performed and 
let that gestalt be polycarbonate resin of powdered or granularity by porosity. As this 
crystaPization approach, any of a solvent approach a supercritical medium approach, and the 
heat crystallizing method may be adopted. As a solvent used in this solvent approach 
CWorcmethane. a methylene chloride, chloroform, a carbon tetrachloride, chkxoethene. Aliphatic 
series halogenated hydrocarbon, such as dichloroethancs. trichlo roe thane, a trichloroethylene. 
and tetracHoroethanes. Aromatic series halogenated hydrocarbon, such as a chlorobenzene and 
dicHorobenzenes. One sort or two sorts or more of solvents chosen from aromatic hydrocarbon, 
such as ketones, such as ester, such as ether, such as a tetrahydrofuran and dioxeno. methyl 
acetate, and ethyl acetate, an acetone, and a methyl ethyl ketone, benzene, toluene, and xylenes, 
are mentioned. 

[0018] It is convenient to add the catalyst for solid state polymerization performed after that 
and to carry out homogeneity distribution at the time of crystallization processing of the grinding 
object of this substrate. There is especially no constraint about the catalyst used here, and a 
well-known so Ed- state-polymerization catalyst for example, tetra-alkylemmonium. tetra-alkyl 
phosphonium carboxytate. the fourth ammonium B10KISHI anion salt a transition-metals oxide, a 
transition-metals afcoxide. etc. are mentioned. As for the addition of this catalyst it is desirable 
to consider as the range of 0.1-200 ppm in the concentration in raw material polycarbonate 
resin. 

[0019] Moreover, when carrying out crystallization processing for the grinding object of a 
substrate with a supercritical medium approach the grinding object of a substrate can be 
crystallized by making it contact in the state of the condition which liquefied the carbon dioxide, 
or supercritical. Furthermore, when carrying out crystallization processing of the grinding object 
of this substrate by the heat crystaliz'mg method, it can be made to crystaEze according to the 
melting temperature of the polycarbonate used for this substrate by heat-treating at the 
temperature within the limits of 180-240 degrees C. 

[0020] Next, in the solid-state-polymerization process of the raw material polycarbonate resin 
which added this catalyst temperature lower 50 degrees C than the melting temperature of raw 
material polycarbonate resin is exceeded, end let that reaction temperature be the temperature 
requirement of under the melting temperature of raw material polycarbonate resin. It reacts in 
such a temperature requirement because the raw material polycarbonate resin of powdered or 
granularity welds, the extract to the outside of the system of reaction of the aromatic series 
mono-hydroxy compound generated at this reaction or diary! carbonate becomes difficult and 
advance of macromolecule quantification may be checked, when that rate of reaction will 
become slow, productivity will fall, if reaction temperature is below temperature lower 50 degrees 
C than the melung temperature of raw material polycarbonate resin, and reaction temperature 
becomes more than the melting temperature of raw material polycarbonate resin. 
[0021] Moreover, the aromatic series mono-hydroxy compound generated by this solid- state- 
polymerization reaction and diary! carbonate are desirable when extracting out of the system of 
reaction promptly promotes a reaction Then, it is good to introduce low-grade hydrocarbon gas. 
such as inert gas. such as nitrogen gas. argon gas. gaseous helium, and choke damp, or methane 
and ethane gas. a Equefied petroleum gas, and a commercial butane, into this system of reaction. 
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to make a these aromatic series mono-hydroxy compound and diary! carbonate accompany to 
inert gas etc.. and to make it extract out of the system of reaction. Moreover, it may react by 
malum the system of reaction reduced pressure, and the approach of extracting the aromatic 
series mono-hydroxy compound generated here and dxarvl carbonate out of the system of 
reaction may be adopted. 

[0022] And the solid state polymerization of this raw material polycarbonate resin is made to 
react until the viscosity average molecular weight of the generation polycarbonate resin obtained 
becomes 16.000 or more. Therefore, if sample extraction is carried out and the viscosity average 
molecular weight is beforehand grasped from the grinding object of disk-iiko information record- 
medium trash, it is convenient to a setup of reaction temperature or reaction time. Viscosity 
average molecular weight of this generation polycarbonate resin is made or more into 16.000 for 
obtaining as polycarbonate resin possessing the physical properties which have mechanical 
strengths, such as impact strength-proof equivalent to the polycarbonate resin compounded 
from the common aromatic series dihydroxy compound in the recovery polycarbonate resin from 
disk-l&e information record-medium trash, and tensile strength, and high thermal resistance, and 
can be used as a material of various mold goods. 

[0023] Thus, the recovery polycarbonate resin from disk-like information record-medium trash is 
independent or this can be used for it as other polycarbonate resin and a shaping [ in / it blends 
with high intensity resin other than polycarbonate resin further, and / broad fields such as 
autoparts, housing of the electrical end electric equipment, and housing of OA equipment ] 
material. 
[0024] 

[Example] Below, an example explains this invention to a detail further. 

(Example 1] The trash of a compact disk was ground and the grinding object the dimension of 
whose is 5- 20mm was obtained Subsequently, ultrasonic irradiation of this grinding object was 
carried out for 10 minutes into pure water. The frequency of an ultrasonic wave oscillator is 
26kHz. and the output was set to 600W. Consequently, coloring matter exuded from die coloring 
matter phase of a compact disk, between a substrate and coloring matter phases exfoliated, the 
part adhered to the protective coat and the other sections separated the reflective film as a 
metal powder. 

[0025] By collecting substrates and next, carrying out ultrasonic irradiation of this for 3 minutes 
through ethyl alcohol, the coloring matter adhering to a substrate was dissolved into ethyl 
alcohol, and the debris of a pure substrate was obtained. The viscosity average molecular weight 
of this raw material polycarbonate sampled and measured from this debris was as low as 14,200. 
Incidentally, in the polycarbonate resin of molecular weight of this amount a mechanical strength 
is low and cannot make it the material of common mold goods. 

[0026] Next, cyclohexyl triphenyl phosphonium tetraphenyt borate 0.52mg of 20g of debris of the 
substrate collected above. 50ml of para xylene of a solvent, and a TOfid-state-poJymerization 
catalyst was supplied to the separable flask made from nickel of 100ml of content volume 
equipped with Dimroth and an agitator, and it heated with the mantle heater to it at 160 degrees 
C. And stirring the contents of this separable flask, para xylene was made to flow back over 1 
hour, and solvent processing of a raw material polycarbonate was carried out Then, to the room 
temperature, it cooled and the separable flask was removed from the mantle heater and it was 
( the crystalline polycarbonate which deposited was carried out the ** exception, and ] air-dry. 
The yield of the polycarbonate fine particles obtained hero was 19.6g. and recovery was 98%. 
[0027] Subsequently, putting lOg of polycarbonate fine particles obtained here into a stainless 
steel tube-manufacturing mold reactor with a diameter [ of 58mm J, and a die length of 1 70mm. 
and circulating nitrogen gas by 100ml the flow rate for /to a reactor, the temperature up was 
carried out from a room temperature to 240 degrees C. and solid state polymerization was 
performed over 1 hour at 240 degrees C. The reactor was cooled to the room temperature after 
reaction termination, and target polycarbonate resin was collected The viscosity average 
molecular weight of the polycarbonate resin obtained here was 21.600. 
[0028] [Example 2] The debris of a pure substrate was collected from compact disk trash l&e 
the example 1 . Next, after crystalizing this substrate debris by supercritical carbon-dioxide 



processing in the temperature of 150 degrees C. and the conditions of pressure ISMPa. sefid 
state polymerization was performed like the example 1. and the polycarbonate resin with which 
molecular weight increased was obtained. The viscosity average molecular weight of the 
polycarbonate resin obtained here was 22,300. 
[0029] 

[Effect of the Invention] According to the approach of this invention, the approach of collecting 
as polycarbonate resin which has sufficient physical properties to use for a shaping material can 
be offered from the trash of a disk-tike information record medwm. 



[Translation done.] 
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